Abstract-Queuing is the process of moving customers in a specific sequence to a specific service according to the customer need. The term scheduling stands for the process of computing a schedule. This may be done by a queuing based scheduler. This paper focuses on the banks lines system, the different queuing algorithms that are used in banks to serve the customers, and the average waiting time. The aim of this paper is to build automatic queuing system for organizing the banks queuing system that can analyses the queue status and take decision which customer to serve. The new queuing architecture model can switch between different scheduling algorithms according to the testing results and the factor of the average waiting time. The main innovation of this work concerns the modeling of the average waiting time is taken into processing, in addition with the process of switching to the scheduling algorithm that gives the best average waiting time.
INTRODUCTION
Today banks are one of the most important units of the public. Since the foundational work of banks, many researchers try to get full advantage of any new technology to increase customer satisfaction. Therefore an active research has focused on analyzing the queues to optimize their operations and to reduce waiting time for customers [1, 2, 3] . This paper focuses on the bank lines system and the different queuing algorithms that used in banks to serve the customers. Most banks used standard queuing models. To avoid standing in a queue for a long time or in a wrong line, most banks use automatic queue system to give tickets to all customers. The customer can push a specific button in a tickets supplier device according to their needs.
The aim of this paper is to decrease customers waiting time by building a homogenous way that analyze the queue status and take decisions about which customer to serve by using the appropriate scheduling algorithm.
The rest of this paper is organized as follows. Section 2 consists of queuing systems characteristics, most common scheduling algorithms, and the queue models. Then our proposed queuing system model is shown in section 3. Experimental results are shown in section 4, followed by brief conclusions and suggestions for future work are shown in section 5. Then the references are shown in section 6.
II. QUEUING SYSTEMS
A queuing system consists of one or more servers that provide service to arriving customers. Figure 1 shows the characteristics of queuing system [4] .
The population of customers may be finite (closed systems) or infinite (open systems). The arrival process describes how customers enter the system. The customers arrive to the service center in a random fashion.
Queue represents a certain number of customers waiting for service. The capacity of a queue is either limited or unlimited. Bank is an example of unlimited queue length.
The service is an activity requested by a customer, where each service takes a specific time. The scheduling algorithm is used to order the customers and to choose the next customer from the queue. The most common scheduling algorithms are [4, 5] III. THE PROPOSED QUEUING SYSTEM MODEL We know present a new technique for queue management system in banks. Our technique is to builds an automatic queuing system that can test the status of the queuing system such as DQ and choose the appropriate algorithm among more than one scheduling algorithms that already defined in the system such as FCFS and SPF to select the next customer to be served during a specific period of time.
Selecting the scheduling algorithm depends on the testing results to achieve the best waiting time for all the available customers that are waiting to be served.
To achieve this goal we add additional components to the traditional queuing management system as shown in figure 2.
The suggested queuing system consists of the following components: 
IV. EXPERIMENTAL RESULTS
Simulations were carried to test the performance of the new proposed system. A database of two standard scheduling algorithms was developed to systematically evaluate the proposed system. For the purpose of illustrations, a comparison between the new system and the ordinary system (FCFS) that is used usually in most of the banks queuing systems.
In the proposed system, two scheduling algorithms are used (FCFS, SPF). For the purpose of calculation and reality a random number generation is used to generate a sequence of customers' arrival time and to choose randomly between three different services: open an account, transaction, and balance, with different period of time for each service: 15, 10, and 5 respectively.
The proposed system will test the queuing system using testing algorithm every specific period of time, let's conceder it 15 time unit, to select the appropriate scheduling algorithm i.e. either FCFS or SPF according to the average waiting time.
To test the proposed system we implement two case studies:
Case 1: After executing the random generator, a simulation snapshot for the queuing system is generated, the result are 20 customers with different arrival time starting from zero, and different service time as shown in table 1.
After implementing the ordinary queuing system and the proposed queuing system on the above snapshot, the resulted Gantt chart for the ordinary queuing bank system that uses only FCFS algorithm, as shown in figure 3 .
The new queuing system calculates the waiting time for each customer, then calculates the total waiting time and the average waiting time according to the two algorithms (FCFS, SPF) each 15 time unit as shown in figure 4 , it can switch between the two algorithms at the end of the time unit by selecting the algorithm with the minimum average waiting time. 13 | P a g e www.ijacsa.thesai.org C10  30  10  Transaction  C11  40  15  Open account  C12  42  5  Balance  C13  43  5  Balance  C14  44  5  Balance  C15  110  15  Open account  C16  111  10  Transaction  C17  112  5  Balance  C18  113  5  Balance  C19  114  5  Balance  C20  115 Through the extensive experiments conducted, the primary goal is to determine the ability of the new queuing system against the ordinary queuing system. Figure 5 show that the new approach decreases the average waiting time, compared with the ordinary queuing system. Equation 1 is used to calculate the waiting time for each customer [7] :
CWT is a Customer Waiting Time SSTC is Start Serving Time for a Customer ATC is Arrival Time for a Customer i is The ith Customer number
The average waiting time for each group of customers is calculated using equation 2.
Where:
AWT is Average Waiting Time CWT is a Customer Waiting Time TN is total number of customers served i is the number of customer Table 2 shows the average waiting time for the ordinary queuing system and the new queuing system. Case 2: After executing the random generator, a simulation snapshot for the queuing system is generated, the result are 12 customers with different arrival time starting from zero, and different service time as shown in table 3. FCFS   C1  C2  C3  C4  C5  0  15  20  35  50  60   SPF   C1  C2  C5  C3  C4  0  15  20  30 Table 4 shows the average waiting time for the ordinary queuing system and the new queuing system, it illustrate how the new queuing system fillips between the two different scheduling algorithms according to the average waiting time. In a queue system, the balance between dealing with all customers fairly and the performance of the system is very important. Sometimes the performance of the system is more important than dealing with the customers fairly.
In this paper, we have presented a new technique for queuing system called automatic queuing system. The proposed technique showed improvements in average waiting time.
It will be more effect to add more factors in testing to take the right decision for choosing one of the available scheduling algorithms, such as throughput, utilization, and response time.
Also adding more scheduling algorithms to the system database will be useful.
